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Table 1 Summary of the object building
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Photo 1 The object building before the reinforcement

(Uji campus main research building, east building)
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Fig. 1 Uji campus main research building

(The plan of second floor)
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Table 2 Quakeproof diagnosis and quakeproof plan summary of the object building

A R # [TL—R
Isx qSt* Isy qSt* Isx qSt* Isy qSt* b= b=

5F 0.325 10.521 |0.710 |0.861 |0.814 |1.356 ]0.844 |1.350 4 4
4F 0.325 ]10.521 |0.712 10.863 ]0.814 [1.356 |0.844 |1.350 9 8
3F 0.325 ]10.521 |0.712 0.863 ]0.814 [1.356 |0.844 |1.350 9 12
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Fig.2 Position of the brace on the east side of east building
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Fig. 3 Uji campus main research building (The plan of the third floor of east building)
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Photo 2 An example of microtremor measurement site
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Fig. 4 An example of microtremor accelerograms

(Top figure; 5™ floor, bottom figure; 1% floor)
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Fig. 5 Fourier spectrum and spectrum ratio
(Top figure; Fourier spectrum of 1% floor on left
and 5" floor on right.

Bottom figure; spectral ratio between 5™ and 1% floor)

Table 3 Resonance frequency of object building derived from microtremor measurements and

the first natural frequency from quakeproof diagnosis

s
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o

s | srmE it = L B8 it LE% T=D | T=ERD | WEZEHERTETIL
: Y AR | X AR | Y AR | X AE | Y AE | Y AR | BIR(Y, X) @& (Y, X)
1 2.527 2.528 2. 206 2.595 2. 540 —
EfE 2 2.532 2.530 2.193 2.590 2.540 — Y'=1.908 1 Y =1.908
%3 2.816 2.528 2.197 2.575 2.830 — X =1908 | X =1 949
4 2.900 2. 601 2. 201 2.571 2.930 2.740 '
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Table 4 Model parameters of object buildings before and after seismic reinforcement

(weight, story height, stiffness, and first predominant period)

R LGEEGL] LGEE S
il KOAM KA R
B8 EE2G) | B&lom] |RIME/em] [WREIZAS)| FE2¢H | SE[om] |RIEE/ cm] |1 B (S)
5 1618. 88 330 2277.90 1230.11 330 1899.51
4 1092.12 330 3240. 66 1046. 11 330 2909. 28
3 1093. 22 330 4010. 40 0. 396 1030. 43 330 3694.32 0. 389
2 1123.95 330 4624.99 1059. 14 330 4317.09
1 1126.43 405 5073.29 1055.83 405 4765.81
BER ELAME HiLA R
5 1618. 88 330 2205. 47 1230. 33 330 1311.35
4 1092.12 330 3144.29 1046. 46 330 2006. 55
3 1093. 22 330 3894. 68 0. 396 1030. 94 330 2546. 04 0. 456
2 1123.95 330 4494.50 1060. 42 330 2973.07
1 1126.43 405 4932. 19 1057.74 405 3279. 36
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Fig. 6 Acceleration waveform of strong motion predicted by Kagawa et al. (2007)
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Fig. 9 Time histories of drift angle of the 5™ floor of models before and after seismic retrofitting,

which occupy the largest number of buildings
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A Corroborative Study on the Effectiveness of Seismic Retrofit Based on Observation Data
-- Using The Main Research Building in Kyoto University Uji Campus --

Baoyintu*, Shinichi MATSUSHIMA, and Hiroshi KAWASE
* Graduate School of Engineering, Kyoto University

Synopsis

In order to verify the effect of seismic reinforcement to buildings quantitatively, we observed
microtremors of the main building of Uji campus before and after the reinforcement and compared the
dynamic characteristics derived from of microtremors. We picked up the mass of from design plan and
constructed a numerical model of the building by estimating the stiffness of the building to fit the
resonance frequency. Assuming the characteristics of the restoring force for each floor from previous
studies and the linear stiffness derived from microtremor measurements, we calculated non-linear
response of the building subjected to strong motions predicted for earthquakes occurring at the Obaku
fault system. As a result, the response in some floors were bigger and some floors were smaller for the
model after the reinforcement. But, in any case, the maximum inter story drift did not exceed the
criterion of collapse of buildings.

Keywords: microtremor measurement, seismic reinforcement, vibration analysis model, evaluation of
seismic performance, resonance frequency,





